Tyrosine phosphorylation of receptor beta subunits and common substrates in response to interleukin-3 and granulocyte-macrophage colony-stimulating factor.
The receptors for interleukin-3 (IL-3) and granulocyte-macrophage colony-stimulating factor (GM-CSF) consist of two polypeptides each belonging to a new class of molecules referred to as the hemopoietin receptor family. When expressed alone, receptor polypeptides of this family often bind their respective factors with lower affinity than the receptors identified in whole cells. Despite the lack of structural evidence for any enzymatic activity of the receptor polypeptides, both IL-3 and GM-CSF stimulate tyrosine phosphorylation of multiple intracellular substrates. We investigated IL-3 and GM-CSF receptor structure and signaling in a myeloid cell line, FDC-P1, which is dependent on either IL-3 or GM-CSF for growth. Antiphosphotyrosine antibodies were used to immunoprecipitate tyrosine-phosphorylated proteins from 32P-labeled cells or to probe immunoblots. Both IL-3 and GM-CSF stimulated the phosphorylation of a similar pattern of polypeptides on tyrosine. One tyrosine phosphorylated polypeptide migrated with M(r) = 135,000 and increased to 150,000 over a period of 10 min following stimulation of cells with IL-3 or GM-CSF. The M(r) = 135,000-150,000 polypeptide phosphorylated in response to IL-3 was shown to be primarily the Aic-2A polypeptide, the low affinity IL-3 receptor. Phosphatase treatment showed that the dramatic IL-3-induced shift in apparent molecular weight from M(r) = 125,000 in unstimulated cells was entirely due to phosphorylation. The closely related receptor, Aic-2B, was also tyrosine phosphorylated in response to IL-3, although to a lesser extent than Aic-2A. Treatment with GM-CSF resulted in tyrosine phosphorylation of the Aic-2B polypeptide exclusively. It was intriguing that GM-CSF treatment did affect the mobility of the Aic-2A polypeptide on polyacrylamide gels. Together, these results suggest that the Aic-2A polypeptide is part of the IL-3 receptor complex, but not the GM-CSF receptor. In contrast, the Aic-2B polypeptide is a component of the GM-CSF receptor, but it can also be utilized in an IL-3 receptor.